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Abstract

Background: Obesity and type 2 diabetes mellitus (T2DM) are closely interrelated
metabolic disorders characterized by insulin resistance, progressive deterioration of
glycaemic control, excess adiposity, and a state of chronic low-grade inflammation.
Conventional glucose-lowering therapies may improve glycaemia but do not uniformly
produce clinically meaningful weight reduction. Glucagon-like peptide-1 receptor
agonists (GLP-1 RAs) have emerged as an important therapeutic class because of their
combined effects on glucose metabolism, appetite regulation, and body weight. Increasing
evidence also suggests potential anti-inflammatory effects, although the magnitude and
consistency of changes in inflammatory biomarkers remain less clearly established.
Recent systematic reviews and meta-analyses have demonstrated clinically meaningful
reductions in body weight and HbAlc with GLP-1 RA therapy in patients with T2DM
and/or obesity. Aim: To evaluate the effect of GLP-1 receptor agonist therapy on body
weight, glycaemic control, and selected inflammatory markers in obese patients with type
2 diabetes mellitus. Methods: A prospective observational study was conducted among
120 adults with obesity and T2DM attending the Endocrinology/Diabetes services of
Apollo Institute of Medical Sciences & Research, Hyderabad, Telangana, India, from June
2025 to May 2026. Patients who were initiated on or receiving GLP-1 receptor agonist
therapy as part of routine clinical management were followed prospectively for 6 months.
Body weight, body mass index (BMI), glycated haemoglobin (HbA1lc), fasting plasma
glucose (FPG), and selected inflammatory biomarkers, including high-sensitivity C-
reactive protein (hs-CRP), interleukin-6 (IL-6), and tumour necrosis factor-alpha (TNF-
a), were assessed at baseline and at follow-up. Changes in anthropometric, glycaemic, and
inflammatory parameters were analysed using appropriate paired statistical methods.
Associations between baseline characteristics and treatment response were also
evaluated. Results: Of the 120 patients included, 68 (56.7%) were male and 52 (43.3%)
were female, with a mean age of 52.6 + 9.8 years. Following 6 months of GLP-1 RA therapy,
mean body weight decreased from 96.4 + 12.7 kg at baseline to 88.7 + 12.0 kg at follow-
up, corresponding to a mean reduction of 7.7 kg (8.0%; P<0.001). Mean BMI decreased
from 35.1 + 3.8 to 32.3 + 3.6 kg/m? (P<0.001). Glycaemic parameters also improved
significantly, with mean HbA1cdeclining from 9.1 £ 1.2% to 7.4 + 1.0% and fasting plasma
glucose from 176.8 + 35.6 to 132.5 + 28.7 mg/dL (both P<0.001). Mean hs-CRP decreased
from 5.8 + 2.6 to 3.7 + 2.0 mg/L, IL-6 from 8.2 + 3.4 to 5.9 + 2.8 pg/mL, and TNF-a from
7.1 +2.5t05.5 % 2.1 pg/mL (P<0.001 for each). A clinically meaningful weight reduction
of 25% was achieved by 91 (75.8%) patients, while 58 (48.3%) achieved 210% weight
reduction. Greater weight loss was associated with greater improvement in HbAlc.
Conclusion: Six months of GLP-1 receptor agonist therapy was associated with significant
reductions in body weight and BMI, substantial improvement in glycaemic control, and
reductions in selected inflammatory biomarkers among obese patients with T2DM. The
findings support the potential value of GLP-1 RA therapy as a metabolic intervention
addressing multiple interrelated components of obesity-associated diabetes. However,
the observational design and single-centre setting warrant cautious interpretation, and
controlled studies with longer follow-up are required to determine the independent anti-
inflammatory effects of GLP-1 receptor agonists.
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necrosis factor-alpha; inflammation; metabolic control.
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INTRODUCTION

Obesity and type 2 diabetes mellitus (T2DM) are closely interconnected metabolic disorders that represent major and
growing public health challenges. Excess adiposity promotes insulin resistance, impaired glucose metabolism,
dyslipidaemia, and progressive metabolic dysfunction, while T2DM further contributes to adverse cardiovascular and
metabolic outcomes [1,2]. The coexistence of obesity and T2DM is particularly important because conventional glucose-
lowering strategies may achieve glycaemic improvement without adequately addressing excess body weight, which itself
contributes to worsening insulin resistance and disease progression [3,4].

Chronic low-grade inflammation is an important component of the pathophysiology linking obesity and T2DM. Expansion
and dysfunction of adipose tissue are associated with increased production of pro-inflammatory mediators and activation
of systemic inflammatory pathways [5,6]. Biomarkers such as C-reactive protein (CRP), interleukin-6 (IL-6), and tumour
necrosis factor-alpha (TNF-o)) have therefore been investigated as indicators of inflammatory activity in patients with
obesity and metabolic disease. Persistent inflammation may contribute to insulin resistance, endothelial dysfunction, and
the development of cardiometabolic complications [7-9].

Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) have become an important therapeutic class in the management of
T2DM, particularly in patients in whom weight reduction is an important treatment objective [10,11]. By enhancing
glucose-dependent insulin secretion, suppressing inappropriate glucagon secretion, delaying gastric emptying, and
promoting satiety, GLP-1 RAs can improve glycaemic control while producing clinically meaningful reductions in body
weight [12,13]. A 2025 systematic review and network meta-analysis of 41 randomized controlled trials involving more
than 15,000 patients with T2DM and overweight or obesity demonstrated significant improvements in glycaemic
parameters and body weight with GLP-1 RA therapy [14,15]. Another meta-analysis involving 47 randomized controlled
trials and more than 23,000 participants demonstrated significant reductions in body weight, BMI, and waist circumference
with GLP-1 RAs across populations with overweight or obesity, including individuals with diabetes [16,17].

Beyond their established metabolic effects, GLP-1 RAs may influence inflammatory pathways. Experimental and clinical
evidence suggests that GLP-1 signalling can modulate inflammatory responses through effects on immune-cell activity,
adipose tissue inflammation, oxidative stress, and metabolic pathways [18-20]. A systematic review and meta-analysis of
40 randomized controlled trials involving 6,749 patients with T2DM reported significant reductions in CRP and TNF-a
and favourable effects on other markers of inflammation and oxidative stress following GLP-1 RA treatment [21]. More
recent evidence continues to support a reduction in CRP/hs-CRP with GLP-1 RA therapy, although pooled effects on IL-
6 and TNF-a have been less consistent across studies, indicating that inflammatory responses may vary according to the
biomarker evaluated, treatment characteristics, and patient population [22,23].

The potential convergence of weight reduction, improved glycaemic control, and attenuation of systemic inflammation
makes GLP-1 RA therapy particularly relevant for obese patients with T2DM. However, the magnitude of change observed
in routine clinical practice may differ from that reported in controlled clinical trials because of differences in patient
characteristics, treatment duration, adherence, background glucose-lowering therapy, dose escalation, and comorbidity
burden. Evaluation of these outcomes in real-world clinical settings can therefore provide complementary information
regarding the overall metabolic response to GLP-1 RA therapy [24,25].

Despite increasing evidence supporting the metabolic benefits of GLP-1 RAs, data describing the simultaneous change in
anthropometric, glycaemic, and inflammatory parameters among obese patients with T2DM in routine Indian clinical
practice remain comparatively limited. Assessing these parameters together may provide a more comprehensive
understanding of the clinical response to therapy than evaluation of glycaemic control or weight reduction alone.
Therefore, it is of interest to study the effect of GLP-1 receptor agonist therapy on body weight, glycaemic control, and
selected inflammatory markers among obese patients with type 2 diabetes mellitus attending a tertiary-care centre in
Hyderabad, Telangana, India.

MATERIALS AND METHODS

Study design and setting

A prospective observational study was conducted at Apollo Institute of Medical Sciences & Research, Hyderabad,
Telangana, India, over a period of one year from June 2025 to May 2026. The study evaluated the clinical response to GLP-
1 receptor agonist therapy among obese adults with type 2 diabetes mellitus, with particular emphasis on changes in body
weight, glycaemic parameters, and systemic inflammatory biomarkers.

Study population and sample size
The study included 120 adult patients with established type 2 diabetes mellitus and obesity who were initiated on GLP-1
receptor agonist therapy as part of routine clinical management during the study period. A sample size of 120 was
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considered appropriate for a prospective clinical evaluation of within-patient changes in anthropometric, glycaemic, and
inflammatory parameters while allowing assessment of clinically relevant treatment-response patterns.

Inclusion criteria

Patients were eligible if they:

Were aged >18 years.

Had established type 2 diabetes mellitus.

Had obesity, defined as BMI>30 kg/m>.

Were initiated on a GLP-1 receptor agonist as part of routine diabetes and/or weight-management treatment.
Had baseline anthropometric and laboratory measurements available before initiation of therapy.

Were willing to undergo clinical and biochemical follow-up for approximately 6 months.

oupwdE

Exclusion criteria

Patients were excluded if they had type 1 diabetes mellitus, gestational diabetes, a history of bariatric surgery during the
study period, active malignancy, acute systemic infection at baseline, chronic inflammatory or autoimmune disease likely
to substantially influence inflammatory biomarkers, advanced hepatic or renal dysfunction that could independently alter
the study outcomes, or were receiving systemic corticosteroid therapy. Patients who discontinued GLP-1 receptor agonist
therapy or were lost to follow-up before the planned 6-month assessment were also excluded from the final analysis.

GLP-1 receptor agonist therapy

Patients received a GLP-1 receptor agonist prescribed by the treating physician according to the patient's clinical profile,
glycaemic status, obesity-related treatment goals, tolerability, and standard clinical practice. The study was observational
and did not mandate a specific GLP-1 receptor agonist, dose, or background antidiabetic regimen. Dose escalation,
continuation, or modification was undertaken according to routine clinical care and treatment tolerance.

Other glucose-lowering medications could be continued or adjusted when clinically indicated. Such changes were
documented because modification of concomitant antidiabetic therapy could influence glycaemic outcomes.

Baseline and follow-up assessment

Baseline assessment was performed immediately before or at the time of initiation of GLP-1 receptor agonist therapy.
Patients were subsequently evaluated at approximately 6 months. Anthropometric assessment included body weight and
body mass index. Body weight was recorded using a calibrated weighing scale with patients wearing light clothing and
without footwear. BMI was calculated as body weight in kilograms divided by height in metres squared. Glycaemic
assessment included fasting plasma glucose and glycated haemoglobin (HbAlc). HbAlc was used as the principal measure
of medium-term glycaemic control. Inflammatory assessment included high-sensitivity C-reactive protein (hs-CRP),
interleukin-6 (1L-6), and tumour necrosis factor-alpha (TNF-a). Blood samples for inflammatory biomarkers were collected
under standardized laboratory conditions at baseline and follow-up.

Study outcomes
The primary outcome was the change in body weight after 6 months of GLP-1 receptor agonist therapy.
The secondary outcomes included:

. Change in BMI.

. Change in HbAlc.

. Change in fasting plasma glucose.

. Change in hs-CRP.

. Change in IL-6.

. Change in TNF-o.

. Proportion of patients achieving >5% reduction in baseline body weight.

. Proportion achieving >10% reduction in baseline body weight.

. Association between magnitude of weight reduction and improvement in glycaemic control.

Definition of treatment response

Percentage weight change was calculated from the difference between baseline and 6-month body weight relative to
baseline weight. A reduction of >5% from baseline body weight was considered a clinically meaningful weight-loss
response, while a reduction of >10% represented a more substantial weight-loss response.

Laboratory assessment
Fasting plasma glucose and HbAlc were measured using the institution's standardized clinical laboratory procedures.
Serum hs-CRP, IL-6, and TNF-o were quantified using validated laboratory immunoassay methods according to the
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manufacturer's instructions and institutional laboratory protocols. The same laboratory methodology was maintained for
baseline and follow-up measurements wherever feasible to minimize analytical variation.

Statistical analysis

Continuous variables were expressed as mean + standard deviation (SD), while categorical variables were presented as
frequencies and percentages. Baseline and 6-month measurements were compared using the paired Student's t test for
normally distributed continuous variables. For variables not satisfying the assumptions of parametric testing, the
corresponding non-parametric paired test was used. The magnitude of change in body weight, BMI, HbAlc, fasting plasma
glucose, hs-CRP, IL-6, and TNF-o was calculated for each patient. Associations between percentage weight reduction and
change in Hb Alc were assessed using correlation analysis. Patients were additionally categorized according to achievement
of >5% and >10% weight loss, and treatment-response characteristics were compared between these groups. A two-sided
P value <0.05 was considered statistically significant. All statistical analyses were performed using appropriate statistical
software.

Ethical considerations

The study was conducted in accordance with the principles of the Declaration of Helsinki and applicable institutional
ethical requirements. Institutional ethical approval was obtained before commencement of the study. Written informed
consent was obtained from eligible participants before enrolment. Patient confidentiality was maintained throughout data
collection, analysis, and reporting, and individual identifiers were not included in the analytical dataset.

RESULTS

A total of 120 obese patients with type 2 diabetes mellitus receiving GLP-1 receptor agonist therapy were evaluated
prospectively over the study period. The mean age of the study population was 52.6 + 9.8 years, with a slight male
predominance. The majority of patients had long-standing diabetes and obesity, with a substantial proportion having
associated hypertension and dyslipidaemia. At baseline, the mean body weight was 96.4 + 12.7 kg and the mean BMI was
35.1 + 3.8 kg/m2. Glycaemic control was suboptimal, with a mean HbAlc of 9.1 + 1.2% and fasting plasma glucose of
176.8 + 35.6 mg/dL. Following 6 months of GLP-1 receptor agonist therapy, significant reductions were observed in body
weight and BMI. Glycaemic parameters also improved substantially, with significant reductions in both HbAlc and fasting
plasma glucose. Inflammatory biomarkers, including hs-CRP, IL-6, and TNF-a, demonstrated significant reductions at
follow-up compared with baseline. Overall, 75.8% of patients achieved at least 5% weight loss, while 48.3% achieved at
least 10% weight loss. Greater weight reduction was associated with greater improvement in Hb Alc.

Table 1: Baseline demographic and clinical characteristics of the study population
The baseline demographic and clinical characteristics of the 120 patients included in the study are presented below.

Characteristic Number (n=120) | Percentage (%)
Age group (years)

30-39 14 11.7
40-49 36 30.0
50-59 43 35.8
>60 27 22.5
Sex

Male 68 56.7
Female 52 43.3
Duration of diabetes

<5 years 29 24.2
5-10 years 48 40.0
>10 years 43 35.8
Comorbidities

Hypertension 72 60.0
Dyslipidaemia 61 50.8
Cardiovascular disease 19 15.8
Obstructive sleep apnoea 17 14.2
Baseline obesity class

Class | obesity (BMI 30.0-34.9 kg/m?) | 51 425
Class Il obesity (BMI 35.0-39.9 kg/m?) | 43 35.8
Class III obesity (BMI >40 kg/m?) 26 21.7
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Table 2: Baseline and 6-month changes in anthropometric parameters
The changes in body weight and BMI following 6 months of GLP-1 receptor agonist therapy are shown in Table 2.

Parameter Baseline 6 months Mean change P value
Body weight (kg) 96.4+12.7 88.7+12.0 ~7.7+3.9 <0.001
BMI (kg/m?) 35.1+3.8 32.3+3.6 —28+14 <0.001

Table 3: Baseline and 6-month changes in glycaemic parameters
The changes in fasting plasma glucose and HbAlc following GLP-1 receptor agonist therapy are presented in Table 3.

Glycaemic parameter Baseline 6 months Mean change P value
Fasting plasma glucose (mg/dL) 176.8 + 35.6 1325+ 28.7 —443 +£25.1 <0.001
HbAlc (%) 9.1+1.2 74+10 -1.7+0.8 <0.001
Table 4: Baseline and 6-month changes in inflammatory biomarkers

The changes in hs-CRP, IL-6, and TNF-a following 6 months of therapy are shown in Table 4.
Inflammatory marker Baseline 6 months Mean change P value
hs-CRP (mg/L) 58+26 3.7+20 —2.1+14 <0.001
IL-6 (pg/mL) 8.2+34 59+28 -23+1.8 <0.001
TNF-o (pg/mL) 71+25 5521 -1.6+1.3 <0.001

Table 5: Proportion of patients achieving clinically meaningful weight reduction
The proportion of patients achieving predefined thresholds of weight reduction after 6 months of GLP-1 receptor agonist
therapy is presented in Table 5.

Weight-loss response

Number (n=120)

Percentage (%0)

<5% reduction

29

24.2

>5% reduction 91 75.8
>10% reduction 58 48.3
>15% reduction 21 175

Table 6: Association between magnitude of weight reduction and improvement in glycaemic control
The relationship between percentage weight reduction and change in HbAlc was assessed to determine whether greater
weight loss was associated with greater improvement in glycaemic control.

Weight-loss category | Number (%) | Mean HbAlc reduction (%) | P value
<5% weight loss 29 (24.2) 09+05

5-9.9% weight loss 33 (27.5) 15+0.6

>10% weight loss 58 (48.3) 22+0.7 <0.001

There was a statistically significant positive association between the magnitude of weight reduction and the degree of
HbAlc reduction.

FIGURE 1. Change in Body Weight and BMI Following 6 Months of GLP-1 RA Therapy
(n=120)
Hl Bascline
P <0.001

B 6 Months
120 -

96.4 £ 12.7

100 -
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P values represent paired comparisons between baseline and 6 months.

Figure 1: Change in body weight and BMI following GLP-1 receptor agonist therapy
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The figure demonstrates the reduction in mean body weight from 96.4 kg at baseline to 88.7 kg at 6 months and the
corresponding reduction in mean BMI from 35.1 to 32.3 kg/m2.

Figure 2. Change in Glycaemic and Inflammatory Parameters
Following 6 Months of GLP-1 RA Therapy (n = 120)

220 A I Baseline (Mean + SD)

I 6 Months (Mean + SD)
200 + 176.8+35.6

180 A
160 -
140 -
120 A
100

132.5+28.7

Mean Value

5 O ®
o O O
! L L

9112 74410

20 A

HbA1c Fasting Plasma Glucose hs-CRP Interleukin-6 (IL-6) Tumour Necrosis Factor-a
(%) (mg/dL) (mg/L) (pg/mL) (TNF-a) (pg/mL)

Note: All reductions from baseline to 6 months were statistically significant (P < 0.001 for all comparisons).
Abbreviations: HbA1c - glycated haemoglobin; hs-CRP - high-sensitivity C-reactive protein; IL-6 — interleukin-6;
TNF-a - tumour necrosis factor-alpha.

Figure 2: Change in glycaemic and inflammatory parameters following GLP-1 receptor agonist therapy

The figure demonstrates the direction and magnitude of improvement in HbAlc, fasting plasma glucose, hs-CRP, IL-6,
and TNF-a following 6 months of therapy.

Summary of Tables and Figures

Table 1 demonstrated that the study population consisted predominantly of middle-aged and older adults, with 58.3% of
patients aged >50 years. Male patients accounted for 56.7% of the cohort. Diabetes duration exceeded 5 years in 75.8% of
patients, indicating a population with established metabolic disease. Hypertension and dyslipidaemia were common
associated conditions, occurring in 60.0% and 50.8% of patients, respectively. Class | obesity was the most frequent obesity
category, although more than one-fifth of patients had class 111 obesity.

Table 2 demonstrated significant improvement in anthropometric parameters after 6 months of GLP-1 receptor agonist
therapy. Mean body weight decreased by 7.7 kg, representing an approximately 8.0% reduction from baseline, while mean
BMI decreased by 2.8 kg/m2. Both changes were statistically significant at P<0.001.

Table 3 demonstrated substantial improvement in glycaemic control. Mean fasting plasma glucose decreased by 44.3
mg/dL, while mean HbAlc decreased by 1.7 percentage points. Both changes were statistically significant, with P<0.001
for each parameter.

Table 4 demonstrated significant reductions in all three evaluated inflammatory biomarkers. Mean hs-CRP decreased by
2.1 mg/L, IL-6 by 2.3 pg/mL, and TNF-a by 1.6 pg/mL. All changes reached statistical significance at P<0.001.

Table 5 demonstrated that clinically meaningful weight reduction was achieved by the majority of patients. A total of 91
(75.8%) patients achieved >5% weight loss, while 58 (48.3%) achieved >10% weight loss and 21 (17.5%) achieved >15%
weight loss.

Table 6 demonstrated a graded relationship between weight reduction and glycaemic improvement. Patients who achieved
>10% weight loss had the greatest mean reduction in HbAlc (2.2 = 0.7%), compared with 1.5 + 0.6% among those
achieving 5-9.9% weight loss and 0.9 + 0.5% among those with <5% weight loss. The overall association was statistically
significant (P<0.001).

Figure 1 visually demonstrates the substantial reduction in both body weight and BMI following 6 months of therapy,
while Figure 2 demonstrates the parallel improvement in glycaemic and inflammatory parameters. Collectively, the
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findings indicate that GLP-1 receptor agonist therapy was associated with simultaneous improvement in anthropometric,
glycaemic, and inflammatory measures in this obese T2DM cohort.

DISCUSSION

The present prospective study evaluated the clinical response to GLP-1 receptor agonist therapy among 120 obese patients
with type 2 diabetes mellitus, focusing on changes in body weight, glycaemic control, and inflammatory biomarkers over
6 months [1]. The principal finding was a significant improvement across all three domains. Mean body weight decreased
by 7.7 kg, corresponding to an approximately 8.0% reduction from baseline, while mean BMI decreased by 2.8 kg/m2. At
the same time, HbAlc decreased by 1.7 percentage points and fasting plasma glucose by 44.3 mg/dL [2]. Significant
reductions were also observed in hs-CRP, IL-6, and TNF-a. These findings indicate that GLP-1 receptor agonist therapy
was associated with a broad improvement in the metabolic profile of obese patients with T2DM rather than an isolated
effect on glycaemia [3].

The magnitude of weight reduction observed in this study is clinically relevant. Three-quarters of the participants achieved
at least 5% weight loss, while nearly half achieved >10% reduction in baseline body weight [4]. Weight reduction of this
magnitude is important in obesity-associated diabetes because even moderate reductions in body weight can improve
insulin sensitivity and glycaemic control and may favourably influence several cardiometabolic risk factors. Meta-analytic
evidence has consistently demonstrated clinically meaningful reductions in body weight and BMI with GLP-1 receptor
agonist therapy in patients with obesity and/or T2DM [5,6]. The improvement in glycaemic control was also substantial.
Mean HbAlc declined from 9.1% at baseline to 7.4% after 6 months, accompanied by a marked reduction in fasting plasma
glucose [7]. The observed HbAlc reduction is consistent with the established glucose-lowering effects of GLP-1 receptor
agonists, which include glucose-dependent enhancement of insulin secretion, suppression of inappropriate glucagon
secretion, delayed gastric emptying, and reduction in energy intake [8]. The simultaneous improvement in body weight and
glycaemia is particularly relevant in patients with obesity because treatment strategies that address both abnormalities may
provide greater overall metabolic benefit than therapies directed predominantly at glucose lowering [9]. An important
finding was the graded relationship between weight reduction and glycaemic improvement. Patients achieving >10%
weight loss demonstrated the greatest mean reduction in HbAlc, whereas those with <5% weight loss showed the smallest
reduction [10]. Although this observational association does not establish that weight loss alone caused the improvement
in glycaemia, it supports the clinical importance of effective weight reduction during GLP-1 receptor agonist treatment
[11]. Changes in concomitant antidiabetic therapy and other behavioural factors may also have contributed to the observed
glycaemic improvement and should be considered when interpreting this relationship [12].

The inflammatory findings provide an additional dimension to the observed metabolic response. Mean hs-CRP decreased
from 5.8 to 3.7 mg/L, while IL-6 and TNF-a also declined significantly [13]. Obesity and T2DM are characterized by
chronic low-grade inflammation, with adipose tissue dysfunction contributing to increased production of inflammatory
mediators. Therefore, reductions in these biomarkers alongside weight and glycaemic improvement are biologically
plausible [14]. Previous meta-analytic evidence has demonstrated reductions in CRP and TNF-a following GLP-1 receptor
agonist treatment, although effects on individual inflammatory biomarkers have not been uniformly consistent across
studies [15]. The reduction in inflammatory markers should nevertheless be interpreted cautiously. Because the present
study was observational and did not include a non-GLP-1 RA control group, it cannot determine whether the observed
reduction in inflammatory biomarkers represents a direct anti-inflammatory effect of GLP-1 receptor agonism, an indirect
consequence of weight loss and improved glycaemic control, or acombination of these mechanisms [16,17]. The distinction
is important because adiposity itself is a major determinant of systemic inflammatory activity. Longer-term controlled
studies incorporating mediation analyses would be useful to clarify the independent contribution of GLP-1 receptor
signalling to inflammatory modulation [18].

The findings have practical implications for the management of obese patients with T2DM. Treatment selection in this
population increasingly requires consideration of body weight in addition to glycaemic targets [19]. The substantial
proportion of patients achieving >5% and >10% weight reduction in the present study supports the role of GLP-1 receptor
agonist therapy when weight management is an important therapeutic objective [20]. The accompanying improvement in
glycaemic parameters further supports its use in patients requiring simultaneous improvement in metabolic control [21].
The study also has limitations. It was conducted at a single tertiary-care centre and involved a relatively modest sample,
which may limit generalizability [22]. The observational design prevents definitive attribution of the observed changes to
GLP-1 receptor agonist therapy because changes in concomitant medications, diet, physical activity, and other clinical
factors may have influenced outcomes [23]. In addition, the follow-up period was limited to 6 months, and the study did
not evaluate whether the improvements in inflammatory biomarkers were sustained over a longer period. Different GLP-1
receptor agonists and treatment regimens were used according to routine clinical practice, which may also introduce
treatment heterogeneity [24].
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Despite these limitations, the study provides clinically relevant real-world evidence of simultaneous improvement in
anthropometric, glycaemic, and inflammatory parameters following GLP-1 receptor agonist therapy in obese patients with
T2DM. The consistent direction of change across all evaluated outcomes supports the potential value of GLP-1 receptor
agonists as a therapeutic approach that addresses several interconnected components of obesity-associated diabetes [25].
The observed relationship between greater weight loss and greater Hb Alc reduction further emphasizes the importance of
achieving meaningful weight reduction as part of comprehensive metabolic management. Overall, the findings suggest that
GLP-1 receptor agonist therapy may provide benefits extending beyond glucose lowering in obese patients with T2DM,
with clinically meaningful reductions in body weight and improvements in glycaemic control accompanied by favourable
changes in selected inflammatory biomarkers. Controlled studies with larger populations and longer follow-up are required
to determine the durability of these effects and to clarify the extent to which inflammatory improvements are independent
of weight loss and glycaemic improvement.

CONCLUSION

Six months of GLP-1 receptor agonist therapy was associated with significant and clinically meaningful improvements in
body weight, BMI, and glycaemic control among obese patients with type 2 diabetes mellitus. Mean body weight decreased
by 7.7 kg, while HbAlc and fasting plasma glucose also showed substantial reductions. Significant decreases in hs-CRP,
IL-6, and TNF-a were additionally observed, indicating a favourable change in systemic inflammatory activity during
treatment. The majority of patients achieved >5% weight loss, and nearly half achieved >10% weight reduction. Greater
weight loss was associated with greater improvement in HbAlc. These findings support the potential utility of GLP-1
receptor agonist therapy as a multidimensional metabolic intervention in obese patients with T2DM. However, larger
controlled studies with longer follow-up are required to establish the durability of these effects and to clarify whether the
observed reduction in inflammatory biomarkers is independent of weight loss and improved glycaemic control.
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